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TITLE' Composition comprising so, protein, dietary fibres and a phytoestrogen 
compoundandusethereofinthepreventionand/ortreatmentofoardiovasoular 

diseases. 

FIELD OF THE INVENTION 

, The present invention relates to soy protein, phytoestrogens and dietary fibres and 
compositions thereof suitable for preventing, alleviating and/or treating card.ovascu.ar 
diseases such as arteriosclerosis, hypercholesterolemia, hyperlipidem.a, 
hypertriglyceridemia, hypertension and related cardiovascular diseases. In part.cu.ar a 
exposition according to the present invention has improved effects in lowenng levels 
3 of total serum cholesterol and LDL-cho.esterol. A composition according to the present 
invention is also particularly useful in reducing the accumulation of cholesterol in the 
arterial wall of subjects at high risk for developing cardiovascu.ar disease or already 
suffering from a cardiovascular disease such as atherosclerosis. A compos,t,on 
according to the present invention is also useful for lowering serum levels of total 
5 cholesterol and/or LDL-cholestero. and/or triglycerides and/or homocystein and/or for 
increasing serum levels of HDL-cho.estero. and/or for improving the HDL/LDL-ratio m 
subjects at risk for developing cardiovascular diseases and in subjects already 
suffering from an arteriosclerotic condition such as e.g. atherosclerosis or a related 
cardiovascular disease. The present invention also relates to the use of these 
20 compositions in the manufacture of a medicament for treating a subject suffering from 
cardiovascular diseases, more particularly arteriosclerosis, hypercho.estero.em.a. 
hyperlipemia, hypertriglyceridemia, hypertension and/or related cardiovascu.ar 
diseases. The present invention also concerns use of a composition accord.ng to the 
present invention in the prevention and/or treatment of said diseases and d.sorders 
25 and for lowering serum levels of total cholesterol and/or LDL-cholestero. and/or 

triglycerides and/or serum .evels of homocystein in subjects. In addition, the present 
invention also provides methods for preventing and/or treating and/or prophylacfca.ly 
treating and/or alleviating by therapy said diseases and disorders. 



30 BACKGROUND OF THE INVENTION 

Lipid metabolism involves biosynthesis and degradation of e.g. fatty acids, 
triglycerides and cholesterol. Ingested triglycerides are hydrolysed in the small 
intestine and hydrolysis products are absorbed by the intestinal mucosa. Due to the 
relative insolubility of dietary lipids in water, lipid digestion and absorption is fac.htated 
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by the action of detergent substances such as bile acids secreted from the gallbladder. 
Bile acids are essential for lipid digestion and absorption through the intestinal 



mucosa. 



5 Triglycerides and cholesterol synthesized in the liver are transported in the 
bloodstream to peripheral tissues by transport proteins called lipoproteins. 
Lipoproteins are tiny vesicles coated by apoproteins, phospholipids and free 
cholesterol and with an interior consisting of the more hydrophobic lipids, cholesteryl 
esters and triglycerides. Apoproteins and lipoproteins are primarily synthesized in the 

' liver. The lipoproteins are capable of performing an apoprotein mediated binding to a 
receptor on the surface of a cell into which the entire lipoprotein particle is taken up 
and further metabolised. 

Several different families of lipoproteins have been characterized and are traditionally 
classrfied by their density as determined by centrifugation. A standard lipoprotein 
classification scheme may include in increasing order of density, very low-density 
lipoprotein (VLDL), intermediate-density lipoprotein (IDL), low-density lipoprotein 
(LDL), and high-density lipoprotein (HDL). 

VLDL contains approximately 60 to 65 percent triglycerides and 5 to 10 percent 
cholesterol, lecithin and protein. They are relatively large and function in the transport 
of tnglycerides from the liver to tissue. LDL contains approximately 40 to 50 percent 
cholesterol and 10 to 15 percent triglycerides, lecithin and protein. They are somewhat 
smaller than VLDL and also function in the transport of cholesterol from the liver to 
t.ssue. HDL contains roughly 75 percent lecithin and protein, while the rest is made up 
of cholesterol and a small amount of triglycerides. They function in the transport of 
cholesterol from tissue to the liver and, as such, have the opposite function of LDL 
Cholesterol esters cannot readily traverse cellular membranes and are taken up by 
cells in a receptor-mediated process. Once bound to the LDL-receptor, the LDL- 
particle is internalised by means of endocytosis, and cholesterol and fatty acids are 
released and further metabolised. 

Ongoing investigations of the LDL-receptor-mediated internalization of cholesterol 
have generated a better understanding of the relationship between dietary cholesterol 
plasma cholesterol levels, and the condition of artherosclerosis. It is believed that the 
wh.te blood cells that accumulate cholesterol at sites of arterial injury contain a 
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rt5 by the mechanism o. endocylosis and mediates internalization of vanous 
eZL r ma teri a 1 s.H 0W eve,, h e scavenger receptor is 
up many different types of extracellular materials including oxidized 
containing cholesterol, in contrast to the LOL-receptor, the scavenger receptor . 
down-regulated by a high concentration of cholesterol in the cell. 

,n addition to the above-mentioned lipoproteins, the organism also contains a type of 
p o r teins called chylomicrons. Chylomicrons contain 9 0 to * 
andonlyasmal, amount of cholesterol, lecithin and protein, and, e*™" 
transport of triglycerides from the small intestine to e.g. muscles, „ver and heart. 

The metabolism of cholesterol in the human organism is closely linked to the 

component in a„ mammalian cells. I. is used to regulate the fluidity of cellu ar 
membranes and serves as a precursor for certain hormones, vi,am,n D and bile ac^s. 

tissues by lipoproteins. The liver has a dual function in the metabolism of cho, s^ 
since it is capable o, both synthesizing cholesterol and converting surplus cholesterol 
into bile acids. It is also capable of excreting cholesterol into the bile. 

Bile acids have ampholytic characteristics and contain both hydrophobic and 
nydrophilic surfaces. This ampholytic character facilitates a bile acid media ed 

25 ^^^-^^^^ h N ritl 

tne intestine. Bile acids are secreted from the liver and stored ,n eg*, der^fore 
being passed through the bile due, and into ,he intestine. Biosynthesis of b* 
represents a major metabolic fate of cholesterol and accounts for more 
approximately 800 mg cholesterol that is normally metabolised per day ,n a normal 
30 adult. Even though bile acids in an amount of 400 mg are syn,hes*ed each , da* 

signiflcantly more than this amount is secreted into the intesflne. Most of the b e acds 
that are secreted into the upper small intestine are absorbed in the lower small 
intestine and are recycled to the liver. The process o, enterohepatic : crculation may 
amount to as much as 20 to 30 g of bile acids per day. In contrast. da,ly e„m,na,,on of 
35 bile acids in the faeces amounts to just 0.5 g or less. 



15 
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Cholesterol acts on three different levels of regulation of its own synthesis. Firstly, it 
suppresses endogenous cholesterol synthesis by inhibiting HMG-CoA reductase. 
Secondly, it activates acyl-CoA:cholesterol acy (transferase (ACAT) which is involved in 
the synthesis of cholesterol esters from cholesterol and fatty acids bound to acyl-CoA. 
i Thirdly, cholesterol regulates synthesis of the LDL-receptor. Accordingly, a decreased 
synthesis of LDL-receptors will ensure that a cell in which a sufficient amount of 
cholesterol is already present does not take up cholesterol. This may explain why 
excessive dietary cholesterol generates a rapid elevation of cholesterol levels in the 
blood. 

The presence of increased amounts of cholesterol in the blood is known to be 
positively correlated to arteriosclerosis, a condition commonly attributed to the 
deposition on the inner lining of an arterial wall of plaque in the form of cholesterol and 
fats. One commonly occurring arterial condition is that of atherosclerotic 
cardiovascular disease. The condition may eventually progress through several 
stages. A normal structure of an artery is characterized by discrete focal numbers of 
adhering monocytes, some intimal foam cells, and some intimal smooth muscle cells, 
or intimal cell masses at bifurcations. A fatty streak may occur non-symptomatically 
and involve a layer of foam cells. As arteriosclerosis progresses, the arterial wall will 
gradually start to harden due to the deposition of lipid and calcium and proliferation of 
smooth muscle cells, and the cells may eventually become degenerated. As the wall of 
an artery thickens, hardens, and lose its elasticity during arteriosclerosis, the blood 
vessels may develop twists and turns and become narrowed so that the heart must 
work harder to pump the usual amount of blood through the arteries. The condition 
may progress into a formation of e.g. fibrous plaque. Fibrous plaque is a slowly 
reversible condition that may develop further into a complicated lesion. 

Cellular degeneration is likely to result in a fracture of the arterial wall which in turn 
leads to the formation of a deposit of calcium, platelet formation and a gradual 
development of scar tissue that further contributes to cellular degeneration and a 
substantially reduced elasticity of the arterial wall. Atherosclerosis characterised by a 
restricted flow of blood through a coronary artery may lead to the development of 
coronary heart disease. A complicated lesion of an artery is often symptomatic, hardly 
reversible and may, in severe cases such as thrombosis, be lethal. A decreased flow 
of blood through an artery may lead to the formation of blood clots and this may 
eventually lead to thrombosis. If a blood clot forms in a coronary artery, the interruption 
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of the blood flow may result in the death of part of the heart muscle and cause the 
extremely painful chest pains associated with a heart attack. 

Arteriosclerotic symptoms largely depend on the arteries and tissue affected. When 
5 arteriosclerosis occurs in the arteries leading to the brain, the decrease in blood flow 
and oxygen can cause mental confusion and personality changes. A stroke may occur, 
if an artery in the brain that has been weakened by a rupture or a blood clot prevents 
blood from flowing to the brain. This may possibly result in e.g. partial paralysis, loss of 
speech, and sometimes even death. A decrease in the flow of blood through the 
0 coronary arteries results in a shortage of oxygen to the heart muscle and causes chest 
pains and a painful condition called angina pectoris. Angina pectoris is usually caused 
by a narrowing or an obstruction of a coronary artery. An attack of angina pectoris may 
be caused by stress or result from physical activities that require an increased supply 
of blood to the heart. 

15 Although it is well established that cholesterol, lipids and lipoproteins all contribute to 
the progression of various arteriosclerotic conditions, little is known about the causes 
of arteriosclerosis. Hereditary conditions clearly play a role in some cases and several 
socio-economical and life style related factors such as smoking, hypertension, d.etary 

20 habits and continual stress also contribute to the development of arteriosclerosis. 

There is at present no simple cure or medical treatment for arteriosclerosis and 
doctors usually advise patients to follow a low fat diet, to stop smoking and to exercise 
regularly. Patients suffering from hypercholesterolemia may be classified into four nsk 
25 groups: (i) manifest coronary artery disease, (ii) other forms of atherosclerotic vascular 
disease, (iii) other risk factors for coronary artery disease in the absence of 
established atherosclerotic cardiovascular disease, and (iv) isolated 
hypercholesterolemia in the absence of other risk factors. The recommended 
treatment regimen for risk group (iv) is to give general advice together with the 
30 laboratory results to those patients having a total cholesterol level of 5.0 - 6.4 mmol/1. 
without any further follow-up. To patients with cholesterol levels in the range of 6.5 - 
7.9 mmol/1 and LDL levels > 5.0 mmol/1 or an LDUHDL ratio > 5.0. only non-pharma- 
cological treatment is offered. 

35 Drug treatment of cardiovascular diseases may include the use of calcium channel 
blockers to expand the arteries so that blood can flow more freely, and anticoagulants 
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to prevent blood clots from forming in diseased arteries. Some studies indicate that 
compounds such as acetylsalicylic acid and sulphinpyrazone, which may reduce 
and/or inhibit clotting by reducing platelet reactivity, may also prevent formation of a 
thrombus. In advanced cases, surgery to replace diseased blood vessels with grafts of 
healthy arteries may be necessary. 

Also, various lipid-lowering drugs have been advocated, as some studies have shown 
or indicated that even for otherwise healthy patients suffering from mild or moderate 
hypercholesterolemia, coronary morbidity and mortality is reduced when they are 
treated with such lipid-lowering drugs. The most widely used lipid-lowering drugs in 
recent years have been statins, such as HMG-CoA-reductase-inhibitors, bile acid 
resins, fibrates, nicotinic acid derivatives and various fish oil concentrates with a high 
content of co-3-fatty acids. 

An increased serum level of triglycerides is now regarded as a risk factor for the 
development of a cardiovascular disease, importantly, recent studies have indicated 
that serum levels of triglycerides currently considered as "normal" - 200 mg per 
deciliter of serum - may in fact be too high. It has been proposed that the "normal" limit 
for triglycerides should be reduced by as much as 50 percent as compared to the limit 
presently regarded as being the "normal" limit (Yahoo News, 1 May 1998). In a group 
of patients examined over almost 20 years, a serum triglyceride level of more than 100 
mg per deciliter serum actually increased the relative risk of contracting a new 
cardiovascular event by 50 percent and reduced the chance of surviving that event. It 
was emphasized that so far no clinical trials have examined whether lowering 
triglyceride levels affects the incidence of subsequent cardiovascular events, and 
research into the effect of serum triglyceride levels on cardiovascular events lags far 
behind research directed to establishing the effect of increased cholesterol serum 
levels on the subsequent development of cardiovascular diseases. 

Adlercreutz (Finnish Medical Society, Ann. Med. 29, 95-120 (1997)) has reviewed the 
phytoestrogen classes of lignans and isoflavones and has described their influences 
on a range of cellular activities and metabolic events. Soy intake is reported to prevent 
oxidation of LDL, but no antioxidant mechanism has yet been established. Although 
isoflavonoids may prevent the development of atherosclerosis, it is a problem to 
separate the phytoestrogen effect from the effect of other components in foods. It is 
emphasized that phytoestrogens, particularly in association with soy intake, seem to 
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in fte early stages of development, an further stated that 

d esp«e an abundant „.erature a, as (0 phytoestroge n consumption 

muc h worK is needed before any """"""^ ' ^ dence does sup port the 
canbem ade.However.e XP e rt men,a l an d ^ M1hw w ^ . 

group of substances with a great potent.a ^ 



fibres. 



20 



25 



c . mipH 333 276-282 (1995)) analysed a total of 38 clinical trials 
Anderson (N. Eng. J. Med. 333., 276-2BZ < . ., cantlv deC reases serum 

and conceded that t h e consumption of soy ^^Zfo^^^ 

'^^^^ 

of diets contalnmg soy prote.n, as compa , holestero , LDL-cholesterol and 

— 01 C ° n T r'suttwlft noli choiestero, levels bad non-significant 
cnolestero, concentrabon. Sub^s vnt hyperchc , ester0 ,emia bad non- 

teduConsofS.Speroetand^s ub * Meana ^ re 
sgntontreducbons of 4.4 percent, only rholestero i , e vels of 7.4 percent 

hyP e,cho,estero,emia bad significant decreases, 
and19 ,percen,,respec«ve,y.Tbepa«enno^ 
concentrations was similar to the pattern for total ^ 

cnanges ,n serum triglyceride concentrations ^^^L - 
S e,um triglyceride concentrations. Various types 

, sol a,ed soy protein, textured soy pro.e.n. or a combm - » there , ^ 

:i;:reit^ 

IZsilcomprislngacombination of soy protein, a high content ofa 
phytoestrogen compound, and dietary fibres. 



35 
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Bakhi, (J. Nutr. m. 213-222 (1993,) studied mildly hyperchoiesterolemic men 
reccing a baseiine diet and reported , ha , addjng Qf 25 g ^ ^ 

^ ,ow-c h o,es,ero, die, lowers .o lal choiestero, concentrations in men with eievated 
b ood „p,ds. ,n subjects having lower blood choiestero, concentrations «5.7 mmo,/,, 

. a, piasma „ P ,ds may even be eievated in some subjects fo,,ow,ng soybean ingestion 
Aiso. other studies have found that in genera,, individual wflh prelsLg 
hyperchoiesteroiemia respond to soybean protein, whereas individual with norma, 
^~^*"*B^^ dMn() , c ^ >n ^ e)h(tfl(e ^ 
,nges„on o, soybean protein and soybean fibre. No reference is made.oa 
composdion comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

Faggiotto (Atherosclerosis Reviews 21, 187-194 (1990,, states tha, atherosderosis is 
an extreme* comp,ex disease invoking different pathoiogica, processes such s 
.nflammaflon and degeneration. The onset of atheroscierosis and its progression are 
~e.,o w and si,en, processes, often ovedapping w«h a nom, , age^ " 

20 TTT S '° fU " y SXP ' ain W ^ * - common in Western 

ed h " Wha ' r ° le * ° f inflamma,i ° n h •* ~«erosis „ is 

.ated that even when atheroscierosis becomes symptomatic, the treason, o, choice 
oflenresods to surgica, procedures, as medica, indention has iitde or no ZnZ 
usefutness, un,ess patients are subjected to a re,a«ive,y iong-term and aggressive 

prote,n. a h,gh content of a phytoestrogen compound, and dietary fibres. 

Gooderham (d. Nutr. 12,(8,. 2000-2008 ,1998,, has suggested ,ha, a,,hough soy 
P«e,n suppiementation to a typica, Western die, may indeed increase p,asma 
concentrations of isofiavones. this may not necessariiy be sufficient to cite hear, 

t^ZT T as hi9h serum ,eve,s of ch0,esterol and * « 

P,ate,e, aggregate. Any .ncrease in serum ,evels of isofiavones following IntaKe of a 

z: :ir r d ,o - qui,e «— — —~ ^^zt 

of the gut flora. The me,abol,sm of isoflavones in the gut is variable among individuals 
andrema,ns,obee,ucida.ed. It is noted tha, the leve.s of isofiavones present in 
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, ma are most likely not sufficient to mediate a significant inhibition of 

approx 10 percent exists in the active free and sulphate conjugated forms. A lack of 
aneffectofisoflavones on tota, cholesterol levels in one study was reported to he ,n 
agreement with others which also found that soy had little effect ,n 
normocholesterolemic individuals, whereas hypercho,es,ero,em,o -^"^ 
exhibited a decreased total and LDL-cholestero, level relative to normocho. sterol m,c 
U was stressed that only a few studies have reported an HDL-cholesterol 

fitfle or no effect on HDL-cholesterol levels. The reported results indicate a sl1 ™^ * 
„, effect o, soy protein on HDL-choiestero, levels in normocholesterolemic su b ec,s. ,, 
is emphasized that only recently have isoflavones been examined separately to 
dTleffthese compounds are responsible for the lipid iowering effects associ ed 
wift intake of soy proteins. Tbe administration of purified isoflavones to an,mals has 
S Z variable lits on blood lipids. One study conducted on hypercho es,e™,em,c 
h umans failed to show an effect of purified isoflavones on blood lipid levels. No 
r eference is made to a composrtion comprising a combination o, soy protein, a h,gh 
content of a phytoestrogen compound, and dietary fibres. 

Hendrich (J. Nutr. 324(9 Supp..), 1789S-1792S (1994,) has reported that isoflavones 
may be o great potentia, benefit to human heaflh maintenance and that 
Z * health-protective in amounts potentially availabie from a human die, contaimn 
dai y soy foods. The food content o, isoflavones is in the range of from a, to 1 m* jn 
soy foods, several factors such as variety o, soybean, processing and the addition of 
other ingredients ,o the food influence isoflavone contents of foods. I. is sUte ff^ 
numan intestine, bacteria can destroy ingested isoflavones to a great extent and , ha 
this may be why only 15 to 20 percent o, isoflavones are reported to be recoverable ,n 
intact form from the urine and faeces. It is emphasized that much work remains to 
determine the relation between concentration of isoflavones in human , unne , and 
plasma and the biological effects o, the isoflavones. I. is noted that although more 
health-related animal data need to be obtained, the time is approach.ng when .or* 
term human feeding trials o, purifled isoflavones and foods containing .soflavonee to 
examine health-related outcomes may be warranted. No reference is made to a 
composition comprising a combination of soy protein, a high content of a phy- 
toestrogen compound, and dietary fibres. 
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Hunninghake (Am J. Med. 97, 504-508 (1994)) discloses an evaluation of 
hypocholesterolemic effects of a long-term treatment with a mixture of dietary fibres 
administered twice a day. 59 subjects with moderate hypercholesterolemia who 
5 completed the 15-week placebo-controlled study with the dietary fibre were treated for 
an additional 36 weeks with 20 g/day of fibre. There were no significant effects on the 
levels of either triglycerides or HDL. Levels of total cholesterol and LDL-cholesterol 
and the HDL/LDL-ratio were significantly reduced during treatment. The mean 
percentage reductions from baseline after 51 weeks of treatment were approximately 5 
percent for total cholesterol. 9 percent for LDL-cholesterol, and 1 1 percent for the 
LDL/HDL ratio. No reference is made to a composition comprising a combination of 
soy protein, a high content of a phytoestrogen compound, and dietary fibres. 

Knight (Maturitas 22. 167-175 (1995)) provides a synopsis of the literature relating 
pnncipally to the clinical effects of phytoestrogens on the diseases associated with 
ageing. A review of literature pertaining to cardiovascular diseases states that the 
protective effects of phytoestrogens are manifested through lipid changes, a decrease 
m LDL-cholesterol and an increase in HDL-cholesterol, and vascular effects, 
concerning both vasomotor tone and vessel wall compliance. The consumption of soy 
protein is reported to alter lipid levels and dietary soy protein appears to be anti- 
atherogenic when compared with various animal proteins. It is concluded that 
.sofiavones represent a large and exciting group of compounds with potential benefits 
to many diseases. It is emphasized that current evidence justifies the conclusion that 
Phytoestrogens may be among the dietary factors affording protective effects against 
heart disease. However, further clinical studies are required to more clearly elucidate 
the,r effects. No reference is made to a composition comprising a combination of soy 
prote.n, a high content of a phytoestrogen compound, and dietary fibres. 

Knight (Obstet. Gynecol. 87, 897-904 (1996)) has reviewed the sources, metabolism 
potenc.es. and clinical effects of phytoestrogens on humans. The review suggests that 
phytoestrogens are among the dietary factors affording protection against heart 
d,sease in vegetarians. Based on epidemiologic and cell line studies, it is emphasized 
that .ntervention studies are now an appropriate consideration to assess the clinical 
effects of phytoestrogens because of the potentially important health benefits 
associated with the consumption of foods containing these compounds. It is concluded 
that clinical applications for phytoestrogens are still in their infancy. No reference is 
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made ,o a composition cooing a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

Packard (Arterioscier. Thromb. Vase. Bio,. II. 3542-3556 (1997)) has -iewedthe 
H~ei,y in the apoB containing lipoprotein classes and provides an ,n,erpre,a„on 

vahations. The review is based on the .act that Apoprotein Casses are compose of 

, im „ed number of components with distinct properties. However, the 

heterogeneity and the oonseguences for disease are not thoroughiy understood The 

Ciscrete size and density. Subjects with a preponderance of sma^ed D £ 
tnree-foid increased risR of having a myocardia, infarction independent o, the total 
concentration of LDL present. No reference is made to a ""^^V 
combination of soy protein, a high content of a phytoestrogen compound, and d.etary 

> fibres. 

Potter (Am J Clin. Nutr. 58, 501-506 (1993)) studied the effects of soy protein 
lllpL with and without soy fibre on plasma lipids in mildly hypercholesterCemto 
men . It was reported that total and LDL-chotesterol concentrations can be lowered 
0 significantly in mildly hypercholesterolemic men, as indicated by a replacement o, 50 

for isolated soy protein, whether i, was consumed in conjunction with soy cotyledon 
fibre or cellulose fibre. Plasma triglyceride concentrations were unaffected by the 
various dietary treatments described in the article. The study did not reveal any 
25 additive cholesterol-lowering effect o, concunen, intaKe of cotyledon soy fibre wfib 
isolated soy protein, and it was stated that whether or not there ,s an added benefit ,n 
towering blood cholesterol concentrations from increased concurrent intaKe o soy 
protein and fibre in humans is no. Known. No reference is made to a 
comprising a combination o. soy pro.ein, a high con.en. o, a phyloesfi-ogen compound, 
30 and dietary fibres. 

Reinli (Nutr. Cancer 28. 123-148 (1996)) has reviewed the literature .or quantitative 
data on the levels of Known phytoestrogens (daidzein. genistein, coumestrol, 
formononetin and biochanin A) in food plants. I. is reported that the isoflavones 
35 daidzein and genistein may exist in four related chemical structures, i.e. an aglycone 
structure (daidzein and genistein), a 7-O-glucoside structure (daidzin and gemsfin), a 
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G'-O-acetylglucoside structure (S'-O-acetyldaidzin and 6'-0-acetylgenistin), and a 6-0- 
malonylglucoside structure (S'-O-malonyldaidzin and S'-O-malonylgenistin). The 
conjugates (7-O-glucosides, S'-O-acetylglucosides. and 6'-0-malonylglucosides) are 
transformed to aglycones, which are sometimes called free isoflavones, through 
hydrolysis in the intestinal tract by 0-glucosidase enzymes of gut bacteria. Acid 
hydrolysis in the stomach may also contribute to the formation of free isoflavones. It is 
unclear how readily conjugates undergo intestinal hydrolysis and subsequent 
absorption. It is stressed that isoflavones are metabolised differently by different ani- 
mals and humans. No reference is made to a composition comprising a combination of 
soy protein, a high content of a phytoestrogen compound, and dietary fibres. 

Sniderman (Am J. Cardiol. 79, 64-67 (1 997)) presents a risk factor hypothesis with an 
emphasis on the integral role of LDL in atherogenesis. It is stressed that a 
measurement of LDL-cholesterol is an incomplete estimate of the risk attributable to 
LDL and that other classic risk factors such as e.g. hypertension, diabetes, and 
smoking exert their proatherogenic potential largely or exclusively by multiplying the 
malign influences of LDL on the arterial wall. It is acknowledged that small, dense 
LDL-particles are one of the most common dyslipoproteinemias associated with 
coronary artery disease. It is reported that elevated levels of lipoprotein (a) are 
associated with increased coronary risk, but the basis for this is still not clear. No 
reference is made to a composition comprising a combination of soy protein, a high 
content of a phytoestrogen compound, and dietary fibres. 

WO 95/10512 relates to a process for producing an aglucone isoflavone enriched 
vegetable protein whey and discloses in one embodiment a whey having a dry basis 
genistein content of about 2.6 to about 8.7 mg/gram and a dry basis daidzein content 
of about 2.5 to about 6.0 mg/gram. No reference is made to a composition comprising 
a combination of soy protein, a high content of a phytoestrogen compound, and dietary 
fibres. 

WO 95/10529 relates to a process for producing an aglucone isoflavone enriched 
protein concentrate and discloses in one embodiment a concentrate having on a dry 
basis a genistein content of about 1.0 to about 2.0 mg/gram and a daidzein content of 
about 0.7 to about 1.5 mg/gram. No reference is made to a composition comprising a 
combination of soy protein, a high content of a phytoestrogen compound, and dietary 
fibres. 
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WO 95/10530 rela.es to a process for producing an aqueous extract oompns ng 
^otein and g,ucone isoflavones and discloses in one embodiment a vegetable protem 
isol having a dry basis genistein content o, about 1 .5 to about 3.5 mg/gram and a 

a composition comprising a combination of soy protein, a high content of a 
phytoestrogen compound, and dietary fibres. 

WO 97/31546 disdoses data from tola, replacement programmes (for 6 weeks) in 
weigh, reduction studies conducted at Karolinska Hospitai in Sweden. It ,s shown that 
prclcts comprising isolated soy protein and soybean cotyledon fibres reduce serum 

27 percent for a patient population with a mean MM cholesterol content o, 5.6 
A mean value o, 6.25 mmol/l was determined for all patients having serum cholesterol 
,eve!s above 6 mmol/l, and for this group of patients a reduction in serum cholesterol 
levels of 33 percent was observed. Since the reported data were part of a weight 
reduction programme, a dietary effect and/cr an effect related to a weight loss would 
have contributed to the observed reductions in cholesterol and/or triglycendes. No 
reference is made to a composition comprising a combination of soy protein, a h,gh 
20 content of a phytoestrogen compound, and dietary fibres. 

WO 97/37547 discloses an isoflavone-enriched soy protein product having a protein 
content greater than 60 percent of total dry matter, a total dietary fibre content of less 
than 4 percent of total dry matter, a sucrose content greater than 10 percent of total 
dry matter a total content of sulphur-containing amino acids greater than 2.2 percent 
of the total amino acid content, a stachyose content of less than 1 .5 percent of total 
dry matter, and a total isoflavone content greater than 2.5 mg/gram, equivalent to 0.25 
percent. The use of soy cotyledon fibres is not anticipated and the claimed invention ,s 
for use as an ingredient in the production of an edible product and not in a treatment of 
arteriosclerosis. Also, the product differs from the composition according to the present 
. invention by comprising total dietary fibre in an amount of less than 4 percent of total 
dry matter, by containing an unusually low amount of stachyose and a high amount of 
sulphur-containing amino acids. 

35 US 5 320,949 discloses a process for producing an aglucone isoflavone enriched fibre 
product from a vegetable protein materia, in the form of a slurry and discloses ,n one 
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embodiment an aglucone enriched fibre product directly obtainable from said process 
and having a genistein content of about 1.0 and 2.0 mg/gram and a daidzein content 
of about 0.7 to 1.7 mg/gram. No reference is made to a composition comprising a 
combination of soy protein, a high content of a phytoestrogen compound, and dietary 
fibres. No reference is made to a composition comprising soy cotyledon fibres and a 
phytoestrogen compound. 



US 5,352,384 discloses an aglucone enriched fibre product having a genistein content 
of about 1.0 to 2.0 mg/gram and a daidzein content of about 0.7 to 1.7 mg/gram. No 
reference is made to a composition comprising a combination of soy protein, a high 
content of a phytoestrogen compound, and dietary fibres. 

EP 827 698 A2 and EP 827 698 A3 disclose a process for producing an aglucone 
isoflavone enriched extract from a vegetable material containing isoflavone conjugates 
and protein. No reference is made to a composition comprising a combination of soy 
protein, a high content of a phytoestrogen compound, and dietary fibres. 

An abstract presented at the American Heart Association's 38 th Annual Conference on 
Cardiovascular Disease Epidemiology and Prevention held in March 1998 disclosed a 
reduction in the levels of total and LDL-cholesterol in a subject following intake of a 
diet supplemented with 25 grams of soy protein containing 4 mg, 25 mg. 42 mg, and 
58 mg of isoflavones, respectively. A "dose-response" effect was reported so that 
increasing amounts of isoflavones were associated with an increasing reduction of 
cholesterol. A maximum reduction of serum levels of total and LDL-cholesterol of 4 
percent and 7 percent, respectively, was reported for the product containing 58 mg of 
isoflavone. No reference is made to a composition comprising a combination of soy 
protein, a high content of a phytoestrogen compound, and dietary fibres. 

SUMMARY OF THE INVENTION 

The present invention provides a nutritional composition having a high, fixed amount of 
a phytoestrogen compound such as e.g. naturally occurring isoflavones. More 
particularly the present invention provides a nutritional composition of soybean 
extractable ingredients having a high, fixed amount of a phytoestrogen compound 
such as e.g. naturally occurring isoflavones. 
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Mora part.cu.arly, the present invention re,a,es to a combination comprising a, soy 
protein, preferably .soiated soy protein, b) a high content o, a p-ant hormone ,n the 
form o. a phytoestrogen compound, preferably na«ura„y occurring isoflavones. and o) 
dietary fibres, pre,erab,y soybean fibres, more preferablysoybean fibres manufactured 
from the coty.edon of soybeans hereinafter referred to as soy cotyledon fibres. 

The present invention is useful in treating including prophylactically treating 
cardiovascular diseases such as hypercholesterolemia, hypertriglyceridemia, 
hyperiipidemia and other cardiovascular diseases such as e.g. arteriosclerosis. I. ,s 
3 one objective of the present invention to significantly reduce levels of total serum 
cholesterol and LDL-cholesterol and triglycerides in a mildly hypercholesterolemic 
subject I. is another objective of the present invention to significantly reduce levels of 
total serum cholesterol and LDL-cholesterol and triglycerides in a subject suffenng 
from hypercholesterolemia and/or hyperiipidemia. It is another objective of the present 
5 invention to render the arterial wall more resistarit to the accumulation of lipoprote.ns. 
I, is a further objective of the preserit invention to provide a composition effecfive ,n 
treating and/or prophylactically treating and/or preventing and/or alleviating an 
arteriosclerotic condition by reducing the influx of cholesterol and,or triglycerides into 
the endocelium of the arterial wall. Yet another objective of the present invents ,s to 
20 reduce lipid plaque formation. A composition according to the present invention may 
be comprised in a micronutrient as defined herein below. 

Phytoestrogen compounds are naturally occurring plant hormones showing a 
structural similarity to 17p-estradiol. Phytoestrogens consist of a number of classes 
25 including isoflavones, coumestans, lignans and resorcylic acid lactones. The class of 
isofiavones consists of among others genistein, daidzein, equol, glycitein, biochanm A. 
formononetin. and O-desmethylangolesin. The isoflavones genistein and da,dze,n are 
found almost uniquely in soybeans. When present in the plant the isoflavones are 
mainly in a glucoside form, i.e. attached to a sugar molecule. Isoflavones in th,s 
g.ucoside form can be deconjugated to yield isoflavones in a so-called aglycone form, 
which is the biologically more active form of isoflavones and which is absorbed faster 
and to a greater extent in the human gut than isoflavones in the glucoside form. In v,tro 
studies have examined the relative estrogenic effect exerted by various 
phytoestrogens including isoflavones. The resulting potencies as compared to 
35 estradiol (having a relative potency of 100). have been reported by Knight (Maturtas 
22 167-175 (1905)) for among others genistein (0.084) and da.dzein (0.013). 
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However, the results also showed that the estrogen receptor complexes formed by 
estradiol and isoflavones such as genistein and daidzein are functionally equivalent. 
The comparative dissociation constant of genistein for the estrogen receptor, as deter- 
mined in competitive binding assays, was found to be from 100 to 10.000 times higher 
than that of estradiol. 

The term "naturally occurring" substance as used in the present specification and the 
appended claims refers to a substance originally isolated from a natural source, such 
as an animal or a plant, for example a soy plant, or modified forms of such a sub- 
stance. The naturally occurring substance for use in a composition according to the 
present invention may be included in a composition according to the present invention 
as part of the natural source or in any type of extract, isolate or the like thereof, or it 
may have been isolated from a plant source or synthesized biologically, 
microbiologically, or chemically or by any other means. 

Soy proteins are involved in a reduction of cholesterol and triglyceride levels, they are 
easily digestible, and they represent an efficient sole protein source for maintaining the 
nitrogen balance. Soy isoflavones in high intakes further enhances this effect. Dietary 
fibres, such as soybean fibres, especially soy cotyledon fibres have been shown to 
reduce total serum cholesterol levels, to normalise the gastrointestinal function, and to 
exert no influence on the absorption of essential minerals. 

Accordingly, in one aspect the present invention provides a composition comprising 

(a) a soy protein source, selected from isolated soy protein, soy protein 
concentrate, or soy flour, said soy protein source providing an amount of soy 
protein, which is at least 45 weight percent of the total protein content of the 
composition, said total protein content providing at least 15 percent of the total 
energy content of the composition, 

(b) at least one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 



(c) dietary fibres in an amount of more than 4 weight percent of the total weight 
of the composition on a dry basis. 
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,„ a more preferred aspectthe present invention provides a composition comprising 

W isoiated soy protein in an amount o, a. ,eas, 50 weight percent of the tota, 
protein content of the composition, said tota, protein content proving a. (east 
15 percent of the total energy content of the composition. 

04 a. leas, one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 

,c) soybean fibres in an amount of more than 4 weigh, percent of the total 
weight of .he composition on a dry basis. 

,n a most preferred aspect the present invention provides a composition comprising 

(a) isolated soy protein in an amount of a. leas. 50 weigh, percent of the total 
protein content o, the composition, said total protein content providing a. leas. 
15 percent of the total energy content of the composition. 

(b) at least one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 

(o) soy cotyledon fibres in an amount of more than 4 weight percent of the total 
weight of the composition on a dry basis. 

Phytoestrogen compounds are naturally occurring plant substances, which are either 
structurally or functionally similar to 17p-estradiol or generate estrogenic effects. 
Phytoestrogens consist of a number of classes including isoflavones, coumestans. 
iignans and resorcylic acid lactones. Examples of isoflavones according to the present 
invention are genistein. daidzein, eguol, glycitein, biocnanin A, formononetm and O- 
desmethylangolesin. The phytoestrogen compounds of a composition according to the 
present invention are preferably isoflavones, more preferably genistein, daidzein, 
glycitein and/or equal, yet more preferably genistein and/or daidzein and even more 
preferably genistein. Genistein and daidzein are found almost uniquely in soybeans. A 
prefened composition according to the present invention may accordingly compnse a 
single isoflavone, such as genistein, daidzein, glycitein or equoi. or it may compnse a, 
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least one isoflavone selected from the group consisting of at least genistein, daidzein, 
glycitein and equol. 

A composition according to the present invention may be capable of preventing and/or 
alleviating and/or treating and/or prophylactically treating an arteriosclerotic condition 
by reducing the accumulation of cholesterol in the arterial wall. This inhibitory effect 
may be mediated by the binding of naturally occurring isoflavones and/or soy peptides 
to an estrogen receptor or estrogen-like receptor present in the endocelium of an 
artery. The soy peptides are preferably provided by partial hydrolysis of soy protein. 

Both plasma cholesterol and triglyceride levels are usually increased in individuals 
treated for a cardiovascular disease, and these increased levels, unless reduced by 
treatment, are likely to promote atherosclerosis and/or coronary heart disease (CHD). 
Beta-2-receptors are present on many different types of cells including fat cells and 
cells of the arterial wall. Beta-2-adrenergic receptors are involved in the regulation of 
triglyceride synthesis in fat cells and according to one presently preferred hypothesis, 
binding of soy peptides and/or a phytoestrogen compound such as e.g. a naturally 
occurring isoflavone to a beta-2-receptor present on a fat cell or in an arterial wall is 
effective in reducing e.g. the synthesis of triglycerides in fat cells and/or the release of 
triglycerides into the blood stream and/or reducing the influx of cholesterol and/or 
triglycerides into the arterial wall. The soy peptides are preferably provided by partial 
hydrolysis of soy protein. 

According to a preferred hypothesis, a composition according to the present invention 
will reduce and/or eliminate one or more of the risk factors for cardiovascular diseases. 
Accordingly, a composition according to the present invention may be effective in pre- 
venting and/or prophylactically treating and/or alleviating and/or treating conditions 
such as e.g. hypercholesterolemia, hypertriglyceridemia, hypertension and 
hyperglycemia. A composition according to the present invention may also be capable 
of reducing, preventing and/or eliminating fatty streak formation and/or fibrous plaque 
development and/or effective in mediating a regression of one or both of said 
arteriosclerotic conditions. 

According to a preferred hypothesis, a composition according to the present invention 
will lead to a decrease in total serum cholesterol levels and/or a decrease in serum 
LDL-cholesterol levels and/or a decrease in serum triglyceride levels and/or effectively 
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increased platelet aggregatability and/or mediating directly or indirectly a reduction in 
the increased level of lipoprotein (a) associated with a procoagulant state in an 
arteriosclerotic condition. 

Accordingly, in one embodiment the present invention provides a composition effective 
in reducing and/or eliminating risk factors for coronary heart disease (CHD) in obese 
subjects. Consequently, a composition according to the present invention may be 
capable of preventing and/or a.leviating and/or treating and/or prophy.actical.y treating 
and/or el.minating hypertriglyceridemia and/or hypercholesterolemia and/or 
hyperglycemia and/or hypertension and/or effective in mediating an increased 
HDL/LDL-cholesterol ratio. 

A composition according to the present invention may also be effective in treating 
dysl ip ,dem,a such as e.g. hypertriglyceridemia and/or hypercholesterolemia in 
connection with increased VLDL, decreased and a.tered HDL and small dense LDL 
and hypertension, all of which are risk factors for atherosclerosis. Accordingly in one 
embod,ment, a composition according to the present invention may be capable of 
effectively decreasing and/or eliminating increased serum levels of VLDL and/or 
effectively increasing decreased serum levels of HDL, and/or effectively decreasing 
serum LDL levels including serum levels of small dense LDL. A composition according 
to the present invention may be capable of preventing and/or treating and/or 
prophylactically treating and/or alleviating hypertension. 

A composition according to the present invention may also be effective in suppressing 
any effect that would otherwise generate an increased turnover of arterial smooth 
muscle ceils and/or lead to an increased cholesterol ester accumulation in the arterial 
wall. 

In hypercholesterolemia characterised by increased levels of intraceilular cholesterol 
resulting from e.g. increased delivery of LDL-criolesterol via the LDL-receptor a 
composition according to the present invention may be effective in reducing the 
mcreased activity of the LDL-receptor. A composition according to the present 
mvention may a,so be capable of alleviating, eliminating and/or treating any decrease 
« he HDL receptor-mediated cholesterol efflux. Accordingly, a composition aocording 
to the .nvention may be capable o, reducing and/or eliminating any enhanced retention 
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Accordingly, a composition according to the present invention may be effective in 
eliminating, preventing, alleviating, treating and/or reducing any incidence of 
lipoprotein glycosylation, hyperglycosylation. oxidation and/or auto-oxidative 
glycosylate. According to one presently preferred hypothesis, the phytoestrogen 
5 compound of a composition according to the present invention is capable of 

counteracting such incidences. The phytoestrogen compound may also be capable of 
preventing, reducing and/or eliminating the formation of e.g. free radicals that are likely 
to be rnvolved in such processes, and a composition according to the present 
invention may be effective in being, promoting, and/or facilitating the formation of an 
10 effecbve antioxidant defence system for counteracting glycosylation. hyperg.ycosyla- 
t.on. ox,dation and/or auto-oxidative glycosylation of serum proteins and proteins in- 
cluding lipoproteins of the arterial cell wall. 

A composition according to the present invention may be effectively acting as an 
15 ant.ox.dant in preventing .ipoprotein oxidation and/or glycosylation. By the term auto- 
ox.dat.ve glycosylation. or glycoxidation. is understood a reaction leading to an 
oxidative modification and/or cross-linking of proteins. An increased production of free 
radicals and lipid peroxidation may also contribute to the formation of auto-oxidative 
glycosylated lipoproteins and this contribution may also be effectively prevented and/or 
20 eliminated by a composition according to the present invention. 

According to another presently preferred hypothesis, the binding of a phytoestrogen 
compound such as e.g. an isoflavone, optionally in combination with soy peptides 
preferably provided by hydrolysis of soy protein, to a receptor in the arterial wa... such 
as e.g. the estrogen receptor, or an estrogen-like receptor, is invo.ved in or effective in 
controlling accumulation of .ipoproteins in the arterial wa... possibly by regulating the 
permeabi.ity of said wa,. and/or the mechanism of lipoprotein transport across cellular 
membranes. Consequently, the binding of isoflavones such as e.g. genistein and/or 
daidzein to a receptor in the arterial wall may reduce the flux of lipoproteins into the 
30 arterial wa... Receptor binding of isoflavones in the arterial wa.. is particular^ effective 
m centreing, preventing and/or e.iminating fatty streak formation and/or fibrous plaque 
deve.opment and/or effective in mediating a regression of one or both of said 
arteriosclerotic conditions. 

35 According to a particularly preferred hypothesis, binding of an isoflavones such as e g 
gentstein and/or daidzein to a receptor in the arterial wall, preferably an estrogen 
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, rroH hvmn thesis a composition according to the present 
thickness of the arterial wall is positively associated with an increased uptake of 

A ,so, a composition according to the present invention may be capable of reduan 
eliminating and/or preventing the formation o, increased serum levels oncoprotein (a, 

Lbiect. Lipoprotein (a) levels may phmartly be genetically determined, and o 
Lent cardiovascular medications are though, effective in lowering serum levels of 
lipoprotein (a). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the levels of total cholesterol (mM) for the four groups of patients in 
Example 2 (A: Patients in Group I; B: Patients receiving placebo with the same intake 
of protein and fibre as Group I; C: Patients in Group I; D: Patients receiving placebo 
with the same intake of protein and fibre as Group II) at each of the 8 visits. TC = total 
cholesterol. 

Figure 2 shows the levels of LDL-cholesterol (mM) for the four groups of patients in 
Example 2 (A: Patients in Group I; B: Patients receiving placebo with the same intake 
of protern and fibre as Group I; C: Patients in Group I; D: Patients receiving placebo 
w.th the same intake of protein and fibre as Group II) at each of the 8 visits. LDL-chol = 
LDL-cholesterol. 

Figure 3 shows the levels of HDL-cholesterol (mM) for the four groups of patients in 
Example 2 (A: Patients in Group I; B: Patients receiving placebo with the same intake 
of protern and fibre as Group I; C: Patients in Group I; D: Patients receiving placebo 
w,th the same intake of protein and fibre as Group II) at each of the 8 visits. HDL-chol 
= HDL-cholesterol. 

Figure 4 shows the levels of triglycerides (mM) for the four groups of patients in 
Example 2 (A: Patients in Group I; B: Patients receiving placebo with the same intake 
of P rote in and fibre as Group I; C: Patients in Group I; D: Patients receiving placebo 
with the same intake of protein and fibre as Group II) at each of the 8 visits. 

Figure 5 shows the mean ratio of H DL/LDL-cholesterol for the four groups of patients 
m Example 2 (A. Patients in Group I; B: Patients receiving placebo with the same 
intake of protein and fibre as Group I; C: Patients in Group I; D: Patients receiving 
placebo with the same intake of protein and fibre as Group II) at each of the 8 visits. 

DETAILED DESCRIPTION OF THE INVENTION 

A composition according to the present invention comprises a novel combination of 
soy protein, preferably isolated soy protein, a phytoestrogen compound, preferably 
naturally occurring isoflavones. and dietary fibres, preferably soybean fibres, more 
preferably soy cotyledon fibres. 
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The soy protein can be provided by isolated soy protein, soy protein concentrate, soy 
flour or the like or any combination thereof. Isoiated soy protein is preferred. 

high qualfly. dehuiied, defatted soybeans by removing a preponderance o the on 
prt Jn components resulting in an isolated soy protein fraction which shall contain a, 
teas. 90 percent protein (N x 6.25) on a moisture free basis. The preparation take 
p,ace through a series of steps in which the soybean protein portion is separated from 
me rest of the soybean. The removal of carbohydrate results in a product, which ,s 
, essentially bland in flavour and therefore particularly useful in a nutritional composition 
for humans. 

Soy protein concentrates are made by removing most of the 0,1 and water-soluble non- 
protein constituents from defatted and dehulled soybeans. In the present context a soy 
5 protein concentrate shall preferably contain at least 65 percent protein on a mcsture- 
free basis. 

The soy protein can also be provided by soy flour, which can be full-fa. or defatted soy 
flour Full-fat soy flour comes from whole, dehulled soybeans that have been ground 
,0 into a flne powder and, as the name implies, still contains the fa. naturally found m 
soybeans. Defatted soy flour comes from whole, dehulled, defatted soybeans that 
have been ground into a fine powder. Soy flour is approximately 50 percent soy 
protein on a dry weight basis in the present context. 

25 The soy protein used in a composition according to the present invention should 
preferably supply all the essential amino acids in the amounts required for humans. 
Preferably, the soy protein shouid also meet or exceed the essential amino acd 
requirement pattern for children and adults as established by the Food and AgncuUural 
Organisation, World Health Organisation and United Nations University (FAO/WHO, 
30 UNU). Furthem,ore. the preferred soy protein should be comparable in digestibility to 
milk, meat, fish, and egg protein. Finally, the preferred soy protein shall be effecfive ,n 
maintaining nitrogen baiance when consumed a. the recommended protein mtake 
level. 

35 Preferred isolated soy protein products meeting the foregoing requirements are 

supplied by Protein Technologies .nternational. Inc. under the brand name SUPRO®. 
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SUPRO® isolated soy proteins are supplied in many different qualities and SUPRO® 
XT 12C is one particularly preferred quality. The currently most preferred quality is 
termed SUPRO® FXP-H0159. 

5 The soy protein is preferably the main or sole protein source in a nutritional compo- 
sition according to the present invention. However, parts of the protein source may be 
provided by other proteins such as e.g. skimmed milk, preferably as a powder, and 
other vegetable or animal proteins including diary proteins. Preferably, at least 45 
weight percent, such as 50 weight percent, for example at least 60 weight percent, 

> such as at least 70 weight percent, for example at least 75 weight percent, such as at 
least 80 weight percent, for example at least 85 weight percent, such as at least 90 
weight percent, for example at least 95 weight percent, such as at least 98 weight 
percent of the total protein content of the composition is soy protein, and more 
preferably substantially all of the protein is soy protein. 

In a preferred embodiment of the invention the soy protein is provided by isolated soy 
protein. In this embodiment, preferably at least 50 weight percent, for example at least 
60 weight percent, such as at least 70 weight percent, for example at least 75 weight 
percent, such as at least 80 weight percent, for example at least 85 weight percent, 
such as at least 90 weight percent, for example at least 95 weight percent, such as at 
least 98 weight percent of the total protein content of the composition is isolated soy 
protein, and more preferably substantially all of the protein is provided by isolated soy 
protein. 

The total protein content of a composition according to the present invention provides 
at least 15 percent of the total energy content of the composition, for example 18 
percent, such as at least 20 percent, for example at least 22 percent, such as at least 
25 percent, for example at least 28 percent, such as at least 30 percent, for example 
at least 32 percent, such as at least 35 percent, for example at least 38 percent, such 
as at least 40 percent, for example at least 42 percent, such as at least 45 percent, for 
example at least 48 percent, such as at least 50 percent of the total energy content of 
the composition, and preferably less than 90 percent of the total energy content of the 
composition. 

Phytoestrogen compounds according to the present invention are defined as naturally 
occurring plant substances, said substances being either structurally or functionally 
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similar* estradiol or generating estrogenic effects. Phytoestrogens consis,o,a 
rIero«oLesino,udingiso fl avones,oournes,ans. l ignansandresoro y ,,o^ 

====== r:r=-r==«. 

10 teastoneisottavoneseieo.edfromthegroupoonsistingofa.leastgen.te ,da,dze,n, 
giVOiteinandeguorWhenpresentintheptanttheisoflavonesare^n^ 
glycoside form, i.e. attached to a sugar molecule. This glucos.de form can be deconju 
gated yield a so-ca„ed aglycone form, which is the biologic* active spaces. A 

„ rnraglyc.ne.^sregardlesso.whe.her^edeconiugattontomeagy^ 

has take" Place biologically. >n *. or by any other means whereby the 
a^ntudedinaoompositlon according to the present invention or if fheaglycone 

forms are the native form of the isoflavones. 

The phytoestrogen compound is preferably present in an amount of a, least abo*0,2 
weigh, percent of the soy protein content, such as a, leas, about 0.14 we.ght percent, 
; Lmp,e a, leas, about 0,6 weight percent, such as at about 0,8 w«gh 
percent, for example a, leas, abou, 0.20 weigh, percen,, such as a, east about 0^ 
weight percent, for example a, leas, about 0.24 weigh, percent, such as at leas, about 
0 2 Jlgh. percent, for example more than about 0.25 weigh, percent such a a, 
eLabou.026 weigh, percent, for exampte atleast about 0.28 weight perce, 
as a, leas, abou, 0.30 weigh, percen,, for example at leas, abou, 0.32 we,gh. perce*. 

ch as a, ,eas,abou,0.33 weigh, percent, for example more than 
percent, such as at leas, abou. 0.35 weight percent, for example a. 
weigh, percen., such as a, leas, abou, 0.45 weigh, percen,, for example a, leas abou, 

le as, abou, 0.70 weigh, percen., such as a. teas. abou. 0.75 weigh, percen,, for 
example a, teas, abou. 0.80 weigh, percent such as a, teas, abou, . 0M weigh, 
percent for exampte a, teas, abou, 0.90 weigh, percent, such as at least abou, 1.0 
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weight percent of the soy protein content, and preferably less than 2.50 weight percent 
of the soy protein content. 

In the past, the downstream processing techniques used in the preparation of soy pro- 
5 teins have included steps that removed and/or destroyed isoflavones. Methods are 
available today, which provide soy protein products with high, fixed levels of naturally 
occurring isoflavones. The isoflavones according to the present invention in glucoside 
and/or aglycone forms can be included in a composition according to the present 
invention as part of such soy protein products and/or by themselves and/or as part of 
3 any other composition comprising isoflavones. 

The dietary fibres used in the present invention should preferably comprise a mixture 
of .nsoluble fibres and water-soluble fibres also referred to as soluble fibres Soluble 
fibres have a lowering effect on blood cholesterol levels. Examples of dietary fibres 
■ comprising soluble fibres are fibres from app.es, bananas, oranges, carrots oats and 
soybeans. The dietary fibres preferably comprise soluble fibres in an amount of about 
5 weight percent, such as about 10 weight percent, for example about 15 weight 
percent, such as about 20 weight percent, for example about 25 weight percent such 
as about 30 weight percent, for example about 35 weight percent, such as about 40 
we.ght percent, for example about 45 weight percent, such as about 50 weight 
percent, for example about 55 weight percent, such as about 60 weight percent for 
example about 65 weight percent, such as about 70 weight percent, for example about 
75 we.ght percent, such as about 80 weight percent, for example about 85 weight 
percent, such as about 90 weight percent, for example about 95 weight percent The 
d.etary fibres used in the present invention are preferably soybean fibres more 
preferably soy cotyledon fibres. Such fibres are derived from dehu.led and defatted 
soybean cotyledon and are comprised of a mixture of soluble and insoluble fibres Soy 
cotyledon fibres are distinctly different from soybean fibres derived from soy hulls as 
well as other fibre sources. Soy cotyledon fibres are bland tasting, contain no 
cholesterol, are low in fat and sodium, and they have good water-binding properties 
and low caloric content. 

Soy cotyledon fibres supplied in a fat-modified and low-cholesterol diet are known to 
further reduce serum cho.estero. levels in a subject suffering from mild to severe 
hypercholesterolemia. The effect is a lowering of the serum .eve.s of total cholesterol 
•nclud.ng a lowering of LDL-cholesterol. However, HDL-cholesterol and total 
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occurring s „ nerai stic or potentiating effect being effective in 

phytoestrogen compound, said synergistic or p 

Lering serum lipid and cbolestero, levels in subjects having norma, as 
eievated serum tevels of totai cholesterol and total triglycendes. 

s grLeretentinthehumangutthanisoflavonesinthegiucosideformand^ 
vones in the ag,yoone form are the biologica.ly more active species with regard to low 

oerlod that administration of a combination of soy ^'™~*£L 
isoflavones and a combination of soiuble and insoluble fibres is effectrve ,n providing 
:0 an increased uptake of isoflavones. 

The amount of dietary fibres of the total weight of a composition according to the 

p esl. —n on" dry basis is preferably more than 4 weight percent, for example 

25 weight percent, such as at least 8 weigh, percent, for example a, leas, 9 we«h. 

such as a, leas, 12 weigh, percent, for example a. least 13we,gnt percent su<* . 

weigh, percent for examp.e a, leas, 17 weigh, percent, such as a. leas, 18 we,gh< 
30 ;rLforexamplea„eas,19weightpercen,, S uc h asa„eas,20we, a h, P ercen,, 

and preferably less than 50 weight percent. 

shall be in ,he range o, from abou, 10 to 100 weigh, percen,, and preferred amounts 
35 te n th range o from 15.0 90 weigh, percen,, such as from 20,o 80 weigh, percent. 
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cent, such as 35 weight percent, for example 40 weight percent, such as 50 weight 
percent, for example 60 weight percent, such as 70 weight percent, for example 75 
weight percent. 

Accordingly, the weight ratio of soy protein to dietary fibres is from about 1 .0 to about 
10.0, preferably more than about 1.0. for example about 1.25, such as at least about 
1.5, for example at least about 1.75, such as at least about 2.0, for example at least 
about 2.25, such as at least about 2.5, for example at least about 2.75, such as at 
least about 3.0, for example at least about 3.25, such as at least about 3.5, for 
example at least about 3.75, such as at least about 4.0, for example at least about 
4.25, such as at least about 4.5, for example at least about 4.75, such as at least 
about 5.0, for example at least about 5.5, such as at least about 6.0, for example at 
least about 7.5. 

The preferred daily dosage of soybean fibres is from at least 1 g to about 100 g 
soybean fibres, for example from at least 2 to about 75 g soybean fibres, such as from 
at least 3 g to about 50 g, for example from at least 4 g to about 40 g, such as from at 
least 5 to about 30 g, such as from at least 10 g to about 20 g soybean fibres. 

Preferred soy cotyledon fibre products manufactured by Protein Techno.ogies Interna- 
t.onal, Inc. are marketed under the brand name of FIBRIM®. Among the various 
soybean fibres produced under the FIBRIM® brand, FIBRIM® 1020 is particularly 
preferred because of a particularly pleasant mouth feel and dispersability for dry 
blended beverage applications. FIBRIM® 2000 is presently preferred for use in ready 
made liquids. 

Two compositions of isolated soy protein and soy cotyledon fibre are preferred in order 
to max.rn.se the content of soy protein and isofiavones contained therein namely 
SUPRO® FXP-HG159 and FIBRIM® 1020 for dry blended beverage applications and 
SUPRO® FXP-HQ159 and FIBRIM® 2000 for use in ready made liquids. 

Alternatively, the present invention provides a composition wherein no soy protein is 
present and wherein the dietary fibres are soy cotyledon fibres. This composition com- 
pnses soy cotyledon fibres in an amount of more than 4 weight percent of the total 
we,ght of the composition on a dry basis and at least one phytoestrogen compound in 
an amount of more than 0.10 weight percent of the soy cotyledon fibres of the 
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medicament and/or m the manufacture ^ ^ 

treating, alleviating and/or elim,nat,ng artenosclerosis or a re 
3 cardiovascular disease in a subject. 

as a, ieast about 0.33 weigh, percent, for example more than abou 0.33 we gh, 
percent, such as a. teas, about 0.35 weight percent, for example a, e s« abo 0^40 
Teigh, percent, such as a, teas, abou. 0.45 weigh, percen,, for example a ,ea abo - 

te as, abou, 0.70 weigh, percent such as a, leas, abou, 0.75 ^ 

example a, leas, abou, 0.80 weigh, percen,, such as a, leas, abou, 0.85 w*gh 

"for example a„eas, abou, 0,0 weight percent such as - 

Tcgh, percen,, for example a, least abou, 1.25 weigh, percent such as ..leas about 

abou, 2. 0 weigh, percent for example a, leas, abou, 2.50 we,gh, percent h ^ a, 

as a, leas, abou, 5.00 weigh, percen, o, the soy co,yledon fibre con,en, o he 
composftion. and preferably lessfhan 10,0 weigh, percen, of ,he soy cotyledon abre 
35 content of the composition. 
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A composition according to the present invention may optionally comprise a 
carbohydrate source, a fat source, flavouring agents, vitamins, minerals, electrolytes, 
trace elements and other conventional additives. The nutritional composition of the 
present invention may in one embodiment also comprise one or more flavouring 
5 agents such as cocoa, vanilla, lime, strawberry or soup flavours, such as mushroom 
tomato or bouillon and sweeteners such as aspartame as well as other additives such 
as xanthan gum. 

When a carbohydrate source is present in a composition according to the present 
) .nvention, it is preferably present in an amount of less than 30 weight percent such as 
less than 25 weight percent of the composition. Preferably, the amount of 
carbohydrate amounts to at least 5 weight percent, more preferred at least 10 weight 
percent, and most preferred at least 15 weight percent, of the composition The 
preferred carbohydrates for use in a composition according to the present invention 
are dextrose, fructose and/or maltodextrin, or glucose. Skimmed milk and lecithinated 
fat reduced cacao are other possible carbohydrate sources. 

When a fat source is present in a composition according to the present invention it is 
usually present in an amount from 0.5 to 10 weight percent, preferably 1 to 9 weight 
percent, such as from 1 .5 to 8 weight percent, for example from 2 to 7 weight percent 
such as from 2.5 to 6 weight percent of the composition. The fat source will preferably 
comprise polyunsaturated fatty acids and monounsaturated fatty acids and optionally 
also saturated fatty acids. Soy lecithins and a-linolenic acid are particularly preferred 
The amount of polyunsaturated fatty acids and monounsaturated fatty acids including 
the essential fatty acids, may range from 35 to 50, preferably 38 to 44, weight percent 
of the total amount of the fat source. The essential fatty acids are also ca.led omega-6 
and omega-3 fatty acids and include lino.ic acid and/or linolenic acid (a-.ino.enic acid) 
The amount of saturated fatty acids may be from 20 to 30 weight percent, preferably 
22 to 26 weight percent, of the total amount of fat. 

Vrtamins and minerals may optionally be added to a composition according to the 
present .nvention in accordance with the limits laid down by health authorities. 
Preferably, a composition according to the present invention will comprise all 
recommended vitamins and minerals. The vitamins will typically include A B1 B2 
B12, folic acid, niacin, panthotenic acid, biotin, C, D, E and K. The minerals will 
typ.cally include iron, zinc, iodine, copper, manganese, chromium and se.enium 
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E.ectro.ytes. such as sodium, potassium and chlorides, trace e.ements and other 
conventional additives may also be added in recommended amounts. 



A preferred composition can be obtained by mixing: 



Content per Grams per 
100 gram (%) serving 
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isolated soy protein (SUPRO® FXP-HD159) 50.00 183 

Soybean fibres (FIBRIM® 1020) ^ g ^ 

Fructose Q 3Q ZM 

Lecithinated fat reduced cocoa ^ ^ ^ ^ 

Soy lecithin 1 2g Q 47 

Flavourings Q50 q.19 

Xanthan gum q ^ q.09 

Aspartame 

The above-mentioned composition in an amount o, preferably about 37 grams 
Responds to one seeing o, a daily die,. The composKion has an energy content of 
about 339 Real (1,437 kJ) per 100 grams. 

A compos.cn according to the present invention may be used tor special dietary use, 
preferably for lowering serum levels o, cholesterol and/or LDL-cholestero, and/or 
Strides in hypolipidemic patients or normocno,es,ero,emic patients su«er,ng from 

can be supplemented or replaced by a composition according to the presen ,n enton. 

Hereby, secant reductions in serum levels of cholesterol 

and/or triglycerides can be obtained, as well as an improvement of HDULDL- 

may provide from about 50 to about 250 kcal per servmg. 

The daily dose o, a composition according to the presen, invention may comprise an 
energy Lent offrom 400 to 800, in particular from 450 to 800 Kcal/day, which ,s 

„, from 800 ,o 1200 Kcal/day. which is considered to be a low-calone d,e, (LCD). 
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another medical embodiment of the present invention! the energy content may 
correspond to the daily energy requirement of a normal person. 

The present invention also provides a composition according to the invention in the 

> form of a micronutrient. In this connection a micronutrient is a nutritional supplement 
and/or a pharmacological composition and/or a medicament comprising i) a synthetic 
phytoestrogen-like compound capable of binding to an estrogen receptor or an estro- 
gen-like receptor, and/or ii) a naturally occurring, plant-extractable compound in an 
amount, on a weight per weight basis, in excess of the amount of said compound 

> when it is present in a natural host such as a plant cel. from which the compound can 
be extracted or isolated, and optionally iii) soy peptides obtainable from a partial 
hydrolysis of soy protein. 

The naturally occurring, plant-extractable compound is preferably but not limited to 
compounds capable of binding to an estrogen receptor, an estrogen-like receptor a 
beta-2-adrenergic receptor or a receptor belonging to the class of beta-2-adrenergic 
receptors. When the naturally occurring compounds are isolated from plants such as 
soybeans, they may be selected from the group at least containing phytoestrogens 
such as soybean phytoestrogens such as soybean isoflavones, soy protein or 
fragments thereof, e.g. peptides or amino acid sequences, soybean fibres lecithin 
l.no.en,c acid, an antioxidant, a saponin, a lignan. a protease inhibitor, a trypsin 
mh.b.tor, and a tyrosine kinase inhibitor. Additional constituents of the micronutrient 
may preferably be selected among a DNA topoisomerase inhibitor, a ribosome kinase 
-tator. a growth control factor such as e.g. epidermal growth factor, transforming 
growth factor alpha, platelet derived growth factor, and preferably any growth control 
factor controllable by a tyrosine kinase activity. The micronutrient may also comprise 
orme.ox>fene and/or .evorme.oxifene as described by among others Holm et a. (1997) 
■n Artenosclerosis, Thrombosis, and Vascular Biology 12 (10), 2264 - 2272 and in 
Chn^a. Investigation, jqq (4). 821 - 828. When the naturally occurring compound is 
an , S oflavone ! the isoflavone may have been deconjugated to the aglycone form either 
b,olog,cally or in vitro prior to the incorporation in the micronutrient. 

In one particularly preferred embodiment the present invention provides a composition 
or a m,cronutrient according to the present invention in combination with a functional 
food .ngredient comprising a sterol, preferably an ingredient selected from the group 
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consisting o. a stand ester, a tocotrienol, a mevinoiin; and a phytostero, compound 

72 L U .-p— • *— or s,i9masterol ' or a combina,ion 

According to one preferred embodiment, a composition or a micronutrient according to 

njonutrien, adding to the present invention may also be adm,n,s,ered as a probe 
" by intravenous administration, or in tab*, or capsute form. The present ,nvent,on 
alS o provides a pharmaceutic^ preparation comprising the a compostion or a 
mi cronuthen, according to the present invention, use of the a composite or a 
Lonutrien, according to the presentation in therapy and,or a diagnos^method 
performed on the human or animal body, use of a compositior tor a ™— ' 
according to the present invention in the manufacture of a med.camen. and use of a 
Zosloramicronutrien. according tothe present invention in the manufacture o, 
a medicament for treating a subject suffering from cardiovascular diseases. 

me micronuthen, is particularly useful in preventing and,or treating an*or prophyta* 
calty treating and/or aUeviating hyperchoiesteroiemia, hypertnglycendemia, other hy 
perlipidemias and artenoscierosis, atheroscierosis and related cardiovascular 



diseases. 



,„ one embodiment the present invention provides a composrton accord ng the 
present invention for use as a medicament. A composition accordmg to the present 
invention for use as a medicament may preferably be used in prevenbng and/or 
treating and/or prophylactic* treating and/or alieviating cardiovascuiar d,seases such 
as e g a disease selected from the group consisting of arterioscleros,s, 
atherosclerosis, arteriolosclerosis, coronary heart disease, angina pectoris, throm- 
bosis. myocardial infarction, and hypertension. Arteriosclerosis is a common tern £ 
group of conditions related to the arterial system and leading to an increased artenal 
wall thickness and a subsequent loss of elasticity. Three main groups of 
arteriosclerosis frequent* referred to are atherosclerosis. MSnckeberg i s 
m ediasclerosis and arteriolosclerosis. Atheroscierosis is most frequently observed ,n 
the aorta and in the main arteries connected thereto, in the coronary artenes and 
the arteries of the brain. Monckeberg's mediasclerosis leads to a «9 «e 
arteries of the extremities, and arteriolosclerosis is related to a narrowmg of the small 
; arteries and arterioles caused mainly by hypertension. 
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The composition according to the present invention is effective in lowering levels of 
cholesterol in normocholesterolemic patients by at least 2%, for example at least 5% 
such as at least 8%, for example at least 10%, such as at least 12%, for example at ' 
least 14%, such as at least 16%. for example at least 18%. such as at least 20% for 
> example at least 25%, such as at least 30%. The composition according to the present 
invention ,s effective in lowering levels of triglycerides in normocholesterolemic 
patients by at least 10%, such as at least 12%, for example at least 14%. such as at 
least 16%, for example at least 18%, such as at least 20%. for example at least 25% 
such as at least 30%. 

I 

The composition according to the present invention is effective in lowering levels of 
cholesterol in mildly hypercholesterolemic patients by at least 3%. for example at least 
5%, such as at least 8%, for example at least 10%, such as at least 12%, for example 
at least 15%, such as at least 20%, for example at least 25%. such as at least 30% for 
example at least 35%. such as at least 40%, for example at least 45% The 
composition according to the present invention is effective in lowering levels of 
tnglycerides in mildly hypercholesterolemic patients by at least 15%, such as at least 
20%, for example at least 25%, such as at least 30%. for example at least 35% such 
as at least 40%, for example at least 45%. 

The composition according to the present invention is effective in lowering levels of 
cholesterol in severely hypercholesterolemic patients by at least 3%, for example at 
least 5%, such as at least 8%, for example at least 10%, such as at least 12% for 
example at least 15%, such as at least 20%, for example at least 25%, such as at 
least 30%. for example at least 35%, such as at least 40%, for example at least 45% 
such as at least 50%, for example at least 55%, such as at least 60% The 
composition according to the present invention is effective in lowering levels of 
tnglycerides in severely hypercho.esterolemic patients by at .east 20%. for example at 
least 25%, such as at .east 30%, for example at least 35%. such as at least 40% for 
example at least 45%, such as at least 50%, for example at least 55%, such as at 
least 60%. 

A composition aooording to the present invention for use as a medicament may also 
be effective in reducing the influx of cholestero. and/or triglycerides into the arterial 
wall and/or reducing the amount of oxidized LDL-cholesterol present in the arterial wall 
and/or lowering serum ievels of cholesterol and/pr LDL-cholesterol and/or homocystein 
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and/or triglycerides and,or increasing me serum HDULDL-cholestero, ratio and/or 
increasing serum levels of HDL-cholesterol. 

,„ another embodiment the present invention provides the use o, a compos«on 
according to the present invention in the treatment of cardiovascuiar d,seases e.g. 
arterillosis The use of a composition according to the present invention as a 
H^aLorinthe manufacture o. a medicament for ,ea«n B a subiactsufle^ 

-lose of a composition according to the present invention as a med.camen, and/or 
in the manufacture of a medicament for treating a subject suffering from 
arteriosclerosis represents ye, another embodiment of the present ,nvent,on Sue a 
m edicamen. may e.g. be effective in preventing and/or treating and/or prophy1aO.ca.ly 
Llg lor Ling e.g. a cardiovascular disease --ed <rom .h = 
oonslg of hypercholesterolemia, hypertriglyceridemia, other 
arteriosclerosis, atherosclerosis, arteriolosclerosis. angina P-™^^ 
my ocardia, infarction, and hypertension in a subject, where med,— affa 
preventing and/or treating and/or prophylactic* treating and/or al,ev,a,ng 
arteriosclerosis and/or atherosclerosis in a subject are more preferred The 
medicament may also be effective in lowering total serum cholesterol levels and/or 
"-CI levels and,or tota, serum triglyceride levels and,or total serum levels 
of homocystein of a subject and/or reducing the influx of cholesterol and/or 
triglycerides into the arterial wall and,or reducing the amount of oxtdKed LDL- 
clLero, present in the arterial wall. The medicament may also be effect e ,n 
increasing the serum HDL/LDL-cholestero, ratio of a subject and/or ,ncreas,ng HDL- 
oholesterl, levels of a subject. The medicamen, may also be effectrve ,n prev n„ng 

„orous plague formation and,or preventing, reducing or eliminating compl.oa d tes on 
formation. The medicamen. may also be effective in reducing or e,im,na„ng . e nsK of 
contracting angina pectoris and/or reducing or eliminating the risk o, a subject 
30 contracting a myocardial infarction. 

The present invention also provides a method of preventing and/or treating and/or 
prophylactic* treating and/or alleviating by therapy a cardiovascular disease m he 
h uman or animal body such as an arteriosclerotic condition o, a human o, ^ 
35 body, said method comprising administration o, a composition accord.ng to trie present 
invention in an amount effective in lowering serum cholesterol levels and/or serum 
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LDL-cholesterol levels and/or serum triglyceride levels and/or serum homocystein 
levels and/or increasing the serum HDL/LDL-cholesterol ratio and/or serum HDL- 
cholesterol levels and/or reducing the influx of cholesterol and/or triglycerides into the 
artenal wall and/or reducing the amount of oxidized LDL-cholesterol present in the 
5 artenal wall and/or preventing, reducing or eliminating fatty streak formation and/or 
preventing, reducing or eliminating fibrous plaque formation and/or preventing 
reducing or eliminating complicated lesion formation and/or reducing or eliminating the 
nsk of contracting angina pectoris and/or reducing or eliminating the risk of a subject 
contracting a myocardial infarction, and/or alleviating the clinical condition of patients 
> contracting a myocardial infection. The cardiovascular disease is preferab.y a cardio- 
vascular disease selected from the group consisting of hypercholesterolemia, hypertri- 
glyceridemia, other hyperlipemias, arteriosclerosis, atherosclerosis, arteriolosclero- 
s.s. angina pectoris, thrombosis, myocardial infarction, and hypertension and more 
preferred selected from arteriosclerosis and atherosclerosis. 

The period of treatment is preferably in the range of from 1 to 12 months or more such 
as from 2 weeks to 9 months, for example from 3 weeks to 6 months, such as from 4 
weeks to 4 months, such as from 6 weeks to 3 months. However, the period of 
treatment shall not be limited to these periods and may e.g. be longer than 12 months 
such as e.g. a lifelong treatment in order to prevent cardiovascular diseases. 

In one embodiment the present invention provides a pharmaceutical preparation com- 
pns.ng a composition according to the present invention. The pharmaceutical prepara- 
tion can be prepared in any way known to the skilled person. 

In another embodiment the present invention provides the use of a composition 
according to the present invention as a nutritional preparation and/or in the 
manufacture of a nutritional preparation for lowering serum cholesterol levels and/or 
serum LDL-cholesterol levels and/or serum triglyceride levels and/or serum 
homocystein levels and/or increasing the serum HDL/LDL-cholesterol ratio and/or 
-ncreasmg serum levels of HDL-cholesterol of a subject. The nutritional preparation 
may take any form, which is suitable for human or animal consumption In one 
preferred embodiment, the composition is a powdery mixture, which is suspendable 
dispersible or emu.sifiab.e in a liquid for human or animal consumption. The liquid is 
preferab.y a water-containing liquid such as e.g. water, coffee, tea or juice - For such a 
purpose, the composition may be packed in a package intended for covering part of or 
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, ne ,o.a, nutritional requirement for a defined period of time. The present invention also 
provides the nutritional preparation in the form of a dietary supplement. 

The nutritional preparation in one embodiment of the present invention is preferably a 

supplemented with a oomposition according to the present invention to prov.de 
medical or pharmaceutical effect Accordingly, the present invention provides a 

Functional foods and drinks are preferably selected from the group consisting of d.ary 
products, such as yoghurt and yoghurt ice cream, juice, such as orange ju,ce or 
tomato juice, ready made liguids for drinking, a spreadable product such as e.g. a 
margarine or a vegetable or plan, extracted oil. a cereal product, such as a tradtiona, 
ZL cerea, product, nutritional bars, biscuits, bread, soups, such as tom^osoup. 
a meat product, such as a hamburger, a meat substitute product, and a vegetable 
product. ,n a further embodiment, a nutritional preparation according to •» P--«* 
nvention may be in the form of a ready made liquid or in a powder form or ,n the form 

bread or a muffin. 

,n another embodiment, a composition according to the present invention is a liquid 

nuthtiona, preparation in a water-containing liquid, in which the solid 
suspended, dispersed or emulgated in an amount o, from 10 to 25 we,gh pe cen . 

When the liquid nutritional preparation is intended for drinking, it w„, usually compnse 
a flavounng agent as discussed above. However, the liquid nutritional prepared may 
25 also be used for probe administration. 

In another embodiment, the present invention relates to the use of a composition 
according to the present invention as a partial or total die. for an ovenve,ght subject 
suffering from an arteriosclerotic condition. Overweight subjects often have an 
increased serum cholesterol level and increased triglyceride levels and are therefore 
more likely to develop cardiovascular diseases. However, the present invenfon ,s not 
limited to treating subjects with an increased risk of contracting arteriosclerosis, i.e. 
subjects likely to have increased serum levels of cholesterol and/or triglycerides. A 
composition according to the present invention also has substantia, serum cholesterol, 
LDL-oholesterol and serum triglyceride lowering effects in subjects having a more 
normal lipid profile. The medical use of a composition according to the present 
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invention is not limited to overweight or obese subjects, but may be used for normal 
weight subjects having increased serum levels of cholesterol and/or LDL-cholesterol 
and/or triglycerides or for subjects with a cardiovascular condition such as e.g. 
arteriosclerosis or a related condition who have normal serum levels of cholesterol 
> and/or LDL-cholesterol and/or triglycerides. Such increased serum levels of 

cholesterol and/or LDL-cholesterol and/or triglycerides may be caused by intake of a 
diet rich in fats or it may be genetically related. 

For the purpose of the present invention, subjects having an initial total serum 
i cholesterol level of 5.7 mmol/l or below are considered to have a normal or 

hypocholesterolemic level, whereas subjects having a total serum cholesterol level 
above 5.7 mmol/l are considered to be hypercholesterolemia Accordingly, by treating 
normocholesterolemic subjects, it is possible to prevent the development of 
cardiovascular diseases arising from serum cholesterol levels below a concentration of 
5.7 mmol/l in subjects particularly sensitive to developing e.g. arteriosclerosis, or 
prevent further development of cardiovascular diseases in patients with previous 
cardiovascular events. 

By treating hypercholesterolemic subjects, it is possible to prevent the development of 
cardiovascular diseases arising from serum cholesterol levels above a concentration 
of 5.7 mmol/l in subjects sensitive to developing e.g. arteriosclerosis under such 
conditions. 

More particularly, subjects having a total serum cholesterol level of from 5.7 mmol/l to 
7.9 mmol/l are considered to be mildly hypercholesterolemic. Accordingly, by treating 
these hypercholesterolemic subjects, it is possible to prevent the development of 
cardiovascular diseases arising from serum cholesterol levels of from 5.7 to 7 9 
mmol/l. Subjects having a total serum cholesterol level of more than 7.9 mmol/l are 
cons.dered to be severely hypercholesterolemic. Accordingly, by treating these 
hypercholesterolemic subjects, it is possible to prevent the development of 
cardiovascular diseases arising from serum cholesterol levels of more than 7.9 mmol/l. 

It has also been shown that a composition according to this invention has a 
potentiating effect to the effect of medications such as e.g. statins. By combining a 
composition according to the present invention with e.g. statins, such as HMG-CoA- 
reductase-inhibitors, bile acid resins, fibrates, nicotinic acid derivatives, oat products 
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in ,o,a, oholes,ero, and/or LDL-choiestero, and/or triglyceride ,eve,s. The presen, 
invention also provides a combination according to the present invention ,n 
^nation wLstatin, preferably an HMG-CoA-reductase-inhioitor, b i,e ac,d resins, 
fibrates. oat products, rye products, nicotinic acid derivatives and venous fish o„ 
concentrates with a high content of co-3-fatty acids. 
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EXAMPLE 1 

The objective of the present study was to examine if a product comprising isolated soy 
protein, soybean fibres, and a high, fixed level of isoflavones. is significantly more 
effective in lowering serum levels of LDL-cholesterol and total cholesterol than 
placebo. The study was conducted as a randomized, double-blind, placebo controlled 
trial. Fifty-two patients with a mean baseline cholesterol level of 7.6 mmol/l completed 
a six-week treatment. Twenty-four consumed a composition according to the invention 
(Abacor®, Nutri Pharma ASA, Oslo) containing isolated soy protein with high, fixed 
levels of isoflavones, and soy cotyledon fibres (52 g soy protein, 230 mg soy 
isoflavones, and 15.5 g soy cotyledon fibres, per day). Twenty-eight consumed a 
product with the same intakes of protein and fibre, based on casein and cellulose (the 
placebo). The preparations were given as two daily liquid supplements in addition to 
the patients" regular diets. Both groups were controlled one month after stopping 
taking the preparations. 

The mean reduction of LDL-cholesterol in the Abacor® treated group after six weeks 
was 13.1%, whereas it was 7.8% (p=0.014) in the placebo treated group. The 
reduction of total cholesterol was also larger in the active compared to the placebo 
group (8.4% vs. 5.1%. p=0.049). without correcting for multiple testing. High-density 
lipoprotein (HDL) cholesterol showed an increase in both the active and placebo 
groups (6.2% vs. 5.8%). At the one-month follow-up both groups had returned to pre- 
treatment cholesterol levels. 

The results show that intake of a product comprising isolated soy protein with high, 
fixed levels of isoflavones, and soy cotyledon fibres, significantly reduces serum LDL- 
cholesterol and total cholesterol, and improves the HDL/LDL-cholesterol ratio. The 
positive results were achieved in this group of patients after six weeks of treatment. 



BNSOOCID: <WO 0030665A 1_l_> 



PCT/1B99/0I998 

WO 0030665 43 



10 



EXAMPLE 2 

The objective of .he present study was to examine if a product comprising isolated soy 

leave in lowering serum ^^o^ro^OL-^^ 
choiestero, than placebo. The study was conducted as a random* d. doubled, 
piacebo controiied tria, 160 patients w*h piasma leveis of LDL-cho,es,ero ,4 * 

treatment 80 patients divided into two groups of the same size consumed a soy based 
„ uc (Abacor®, Nutri Pharma ASA, Os,o, containing isoiated soy protein w,th h«h. 

AbacoriD .- 18.5 g soy protein (SUPRO® FXP-HC159). 4.63 g soy fibres (F.BMM. 
27) 3 44 g Jthinated fat reduced cocoa and 1 .31 g soy iecithin on . , da, , b as 
Group II (40 patients) received Abacor® II' 31 g soy protein (SUPRO® ^' 
7 75 g soy fibres (FIBRIM® 1020), 5.77 g iecithinated fat reduced cocoa and 2^2g soy 
iecJn onadaiiy basis. 80 patients divided into two groups consumed a prod C w* 
the same inta.es of protein and fibre, based on casein. whoiemKpowerand 

ceiiuiose <the placebo). The preparations were taKen as one da„y suppiemen, ,n 
addition to the patients' regular diets. 

, The study began with a standardised dietary programme for on average four months 
or al, study participants (visits 1-4. on average during a course of four — - * 
extensive education in change of diet and dietary instructions. After ,h,s. the study 

between each). Serum levels oftota, cholesfero, (Tabie , and Figure 1 serom leva* 
, 5 o, LDL-cholesterol (Table „ and Figure 2). serum levels o, HDL-cholestero, (Table III 
andFigure3).andserumlevelsoftriglycerides(Tab.elVandFigure4)were 
measured at all visits during the entire period. The mean ratio of HDL/LDL-cholesterol 
was also calculated (Figure 5). 

30 The following designations are used in the following tables. 
A - Patients in Group I 

B: Patients receiving placebo with the same intake of protein and fibre as Group 
C- Patients in Group II 

D: Patients receiving placebo with the same intake of protein and fibre as Group 
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TABEL I 
Total Cholesterol (mM) 





Visit 1 


Visit 2 


Visit 3 


Visit 4 


Visit 5 


Visit 6 


Visit 7 


Visit 8 


Change 
V4-V8 


A 


7.00 


6.98 


7.01 


6.86 


6.48 


6.48 


6.35 


6.08 


11.3% 


B 


6.99 


6.77 


6.96 


6.83 


6.66 


6.59 


6.64 


6.29 


8.0% 


C 


6.91 


6.61 


6.54 


6.46 


6.18 


6.01 


5.95 


5.71 


11.7% 


D 


7.07 


7.03 


6.99 


6.76 


6.58 


6.52 


6.61 


6.23 


7.9% 



TABEL II 
LDL-cholesterol (mM) 





Visit 1 


Visit 2 


Visit 3 


Visit 4 


Visit 5 


Visit 6 


Visit 7 


Visit 8 


Change 
V4 -V8 


A 


4.92 


4.93 


4.99 


4.80 


4.35 


4.40 


4.26 


4.03 


16.0% 


B 


4.92 


4.83 


5.02 


4.83 


4.59 


4.62 


4.61 


4.33 


10.3% 


C 


4.80 


4.60 


4.61 


4.53 


4.13 


4.03 


3.92 


3.71 


18.2% 


D 


5.01 


5.01 


5.07 


4.80 


4.51 


4.52 


4.56 


4.23 


11.9% 



TABEL III 
HDL-cholesterol (mM) 



A 
B 


Visit 1 
1.49 
1.36 


Visit 2 
1.44 
1.26 


Visit 3 
1.42 
1 27 


Visit 4 
1.46 
1.28 


Visit 5 
1.53 
1.36 


Visit 6 
1.54 
1.31 


Visit 7 
1.52 
1.37 


Visit 8 
1.54 
1.33 


Change 
V4-V8 
-5.0% 
-4.2% 


C 
D 


1.49 
1.41 


1.39 
1.31 


1.37 
1.31 


1.37 
1.28 

TP 
Triglyc 


1.45 
1.40 

^BEL IV 
erides (it 


1.47 
1.37 

lM) 


1.47 
1.40 


1.50 
1.35 


-9.5% 
-5.4% 


A 
B 
C 
D 


Visit 1 
1.30 
1.57 
1.36 
1.43 


Visit 2 
1.34 
1.52 
1.37 
1.56 


Visit 3 
1.35 
1.53 
1.24 
1.34 


Visit 4 
1.32 
1.62 
1.31 
1.50 


Visit 5 
1.34 
1.58 
1.34 
1.45 


Visit 6 
1.21 
1.47 
1.16 
1.36 


Visit 7 
1.27 
1.46 
1.19 
1.40 


Visit 8 
1.15 
1.39 
1.16 
1.40 


Change 
V4-V8 
13.1% 
13.9% 
11.9% 
6.6% 



These results show, that intake of a composition according to the invention in the 
aforesaid amounts reduces serum levels of total cholesterol with more than 1 1 % for 
Abacor® I and Abacor® II (Table I and Figure 1). More remarkably, intake of a 
composition according to the invention reduces serum levels of LDL-cholesterol with 
1 8.2% for Abacor® II after an initial reduction of about 5% due to change of diet 
resulting in a total reduction of LDL-cholesterol of about 23% with intake of a 
composition according to the invention and change of diet (Table II and Figure 2). This 
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is among the biggest reductions in serum leve,s of LDL-cho,estero, observed with 
TZ SuroLgly intake of Abaoo* I (having only 60% of the prote.n oontent of 

further show that serum ievets of HDL-cholesterol is inoreased «h about 10 /. for 

L the HDULDL-ratio is improved with about 33% for Abacor® II and w,.h about 25 
forAbacor® I (Figure 5). 

Surprisingly the reduction of cholesterol leve.s caused by the continued use o, 

.urn-over o, cholesterol in the body is 2 to 3 weeKs, but the levels o cholesterol are 
continually reduced over a period of four months (see Figures 1 and 2). 
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CLAIMS 

1 A composition comprising 

(a) a soy protein source, selected from isolated soy protein, soy protein 
concentrate, or soy flour, said soy protein source providing an amount of soy 
protein, which is at least 45 weight percent of the total protein content of the 
composition, said total protein content providing at least 15 percent of the total 
energy content of the composition, 

(b) at least one phytoestrogen compound in an amount of more than 0.10 
weight percent of the soy protein content of the composition, and 

(c) dietary fibres in an amount of more than 4 weight percent of the total weight 
of the nutritional composition on a dry basis. 

2. A composition according to claim 1. wherein the soy protein source is isolated soy 
prote,n and the amount of isolated soy protein is at least 50 weight percent of the total 
protein content. 

3. A composition according to claim 2, wherein the amount of isolated soy protein is at 
least 75 weight percent of the total protein content. 

4. A composition according to claim 3, wherein the amount of isolated soy protein is at 
least 90 weight percent of the total protein content. 

5. A composition according to claim 4, wherein substantially all of the protein is iso- 
lated soy protein. 

6. A composition according to claim 1 . wherein the soy protein source is soy protein 
concentrate or soy flour and the amount of soy protein is at least 50 weight percent of 
the total protein content. 

7. A composition according to claim 6, wherein the amount of soy protein is at least 75 
weight percent of the total protein content. 
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according ,o Cairn 7, wherein <he amount of soy protein is atleas, 90 
weight percent of the total protein content. 

g. a compose according to Cairn 8, wherein substantia.* a,, of the protein is soy 
5 protein. 

10. A composition according to any of Cairns 1 to 9. wherein the dietary fibres are soy- 
bean fibres. 

10 11 .Acompos,onaccording.oCaim10,wherein,hesoybean,ibresaresoyco,y.edon 
fibres. 

12. A composition according to any o, Cairns 1 to 1 1 wherein the phytoe^er , «m- 
1 5 content of the composition. 

13 Acomposition according to Cairn 12wherein«he phytoestrogen ™ nd * 
present in an amount o, a, ieas, about 0.30 weight percent of the soy protem content 
of the composition. 

20 14 A composition according to Cairn 13 wherein the phytoestrogen compound is 
£L in an amount o, a, leas, about 0.33 wefcht percent of the soy pro«e,n content 
of the composition. 

25 15 A composition according to claim 14 wherein the phytoestrogen compound is 
of the composition. 

16Acom P osi.ionacoording.oclaim15whereinthephytoestrogenoompoundis 
30 present in an amount of a, leas, about 0.75 weigh, percent o, the soy prote.n con,en, 
of the composition. 

,7. A composifion according ,o Cairn 16 wherein the phytoestrogen * 
35 the composition. 
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18. A composition according to any of claims 1 to 17 wherein the phytoestrogen 
compound is selected among isoflavones. 

19. A composition according to claim 18 wherein the isoflavones are selected from the 
group consisting of genistein, daidzein, glycitein and equol. 

20. A composition according to claim 19 wherein the isoflavones are genistein and/or 
daidzein. 

21. A composition according to claim 20 wherein the isoflavone is genistein. 

22. A composition according to any of claims 1 8 to 21 wherein some or all of the isofla- 
vones are present in the aglycone form. 

23. A composition according to any of claims 1 to 22 wherein the dietary fibres are 
present in an amount of at least 5 weight percent of the composition. 

24. A composition according to any of claims 1 to 23 wherein the weight ratio of soy 
protein to dietary fibres is at least about 1.0. 

25. A composition according to claim 24 wherein the weight ratio of soy protein to 
dietary fibres is at least about 1.5. 

26. A composition according to claim 25 wherein the weight ratio of soy protein to 
dietary fibres is at least about 2.0. 

27. A composition according to claim 26 wherein the weight ratio of soy protein to 
dietary fibres is at least about 2.5. 

28. A composition according to claim 27 wherein the weight ratio of soy protein to 
dietary fibres is at least about 3.0. 

29. A composition according to claim 28 wherein the weight ratio of soy protein to 
dietary fibres is at least about 4.0. 
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30. A common according to claim 29 wherein the weigh, ratio of soy protein to 
dietary fibres is at least about 5.0. 

31 A composition according to any of claims 1 to 30 in combination with statins, bile 
5 acid resins, flbrates, nicotinic acid derivatives, oat products, rye products or fish o„ 
concentrates with a high content of o-3-fatty acids or any combination thereof. 

32. A composition according to claim 31 wherein the statins are selected among HMG- 
CoA-reductase-inhibitors. 

33 A composition according to any of claims 1 to 32 further comprising an additional 
protein source and/or an additional carbohydrate source andtor an add,t,onal fa, 
source. 

15 34. A «*mposftion according to any of claims 1 to 33 in the form of a micronutrient. 

35 A composition according to claim 34 additionally comprising a DMA topoisomerase 
inhibitor, a ribosome Kinase inhibitor, and/or a growth control factor. 

20 36. A composition according to claim 35 wherein the growth control factor is a growth 
control factor controllable by a tyrosine kinase activity. 

37. A composition according to any of claims 34 to 36 additionally comprising orme- 
loxifene and/or lermeloxifene. 

38. A composition according to any of claims 1 to 37 in combination with a functional 
food ingredient comprising a sterol. 

39 A composition according to claim 38 wherein the functional food ingredient com- 
30 prising a stero, Is selected from the group consisting of a stanol ester, a tocotrienol, a 
mevinolin, and a phytosterol compound, or a combination thereof. 

40. A composition according to any of claims 1 to 39 for use as a functional food 
ingredient. 

35 



25 



BNSDOCID- <WO_0030665A1J_> 



WO 00/30665 



50 



PCT/IB99/01998 



10 



25 



41. A composition according to claim 40, where the functional food is selected from the 
group consisting of diary products, juice, ready made liquids for drinking, a spreadable 
product, a cereal product, nutritional bars, biscuits, bread, soups, meat products, meat 
substitute products, and a vegetable product. 

42. A composition according to any of claims 1 to 41 for special dietary use. 

43. A composition according to claim 42 for lowering serum levels of total cholesterol 
and/or LDL-cholesterol and/or triglycerides in a subject. 

44. A composition according to claim 42 for lowering serum levels of total cholesterol 
and/or LDL-cholesterol and/or triglycerides in hyperlipidemic patients or 
normocholesterolemic patients suffering from a cardiovascular disease. 

45. A composition according to any of claims 1 to 44 for use as a medicament. 

46. A composition according to claim 45 for use in preventing and/or treating and/or 
prophylactically treating and/or alleviating cardiovascular diseases. 

47. A composition according to claim 46 for use in preventing and/or treating and/or 
prophylactically treating and/or alleviating a cardiovascular disease selected from the 
group consisting of hypercholesterolemia, hypertriglyceridemia, other hyperlipemias 
arteriosclerosis, atherosclerosis, arteriosclerosis, coronary heart disease, angina 
pectoris, thrombosis, myocardial infarction, and hypertension. 

48. A composition according to claim 45 for use in lowering serum levels of homo- 
cystein and/or total cholesterol and/or LDL-cholesterol and/or triglycerides and/or 
reducing the influx of cholesterol and/or triglycerides into the arterial wall and/or 
increasing the serum HDL/LDL-cholesterol ratio and/or the serum HDL-cholesterol 
level of a subject. 

49. A pharmaceutical preparation comprising a composition according to any of claims 
1 to 48. 



50. Use of a composition according to any of claims 1 to 48 in the manufacture of 
medicament for treating a subject suffering from cardiovascular diseases. 
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51 . Use according to claim 50 for treating arteriosclerosis in a subject. 

52 use according to Cairn 50 or 51 wherein the medicament is effective in preventing 

disease selected from the group consisting of hypercholes.erolem,a, hyp rtnglycend 

Zapec,ohs.,hro mb osis, myocardial infarction, and hypertension ,n a subjeC. 

53 use according to claim 52 wherein the medicament is effective in preventing 
and" trlaung antfor prophyiactically treating and,or alleviafing artehoscleros.s ,n a 
subject. 

and/or treating and,or prophyiactically treating and/or alleviattng atheroscleros.s ,n 



subject. 



55. Use according to Cairn 50 or 51 wherein .he medicament ,s effect ve ,n owenng 
tota, serum choiestero, levels and/or serum LDL-choles.ero, levels and or serum 
1 vceride ,eve,s and/or serum levels of homocystein o, a subject and/or ,ncreas,ng 

56 Use according to Cairn 50 or 51 wherein the medicament is effective in reducing 
the influx of cholesterol and/or triglycerides into the arterial wall of a subject. 

57. Use according to Cairn 50 or 51 wherein the medicament is effective in , preventing, 
r educing or eliminating fatty streaK formation andror reducing the amount of ox d,ed 

flbrous plaque formation andVor preventing, reducing or eflminating competed ,es,on 



formation. 



58. Use according to Cairn 50 or 51 wherein the medicament is effective in reducing or 
eliminating the ris* of a subject contraCing angina pectoris and,or reducng or e„m,- 
nating the risk of a subject contracting a myocardial infarcts. 
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59. Use of a composition according to any of claims 1 to 48 in the manufacture of a 
nutritional preparation for lowering total serum cholesterol levels and/or serum LDL- 
cholesterol levels and/or serum triglyceride levels and/or serum homocystein levels 
and/or for increasing the HDL/LDL-cholesterol ratio and/or serum HDL-cholesterol 

5 levels of a subject. 

60. Use according to claim 59 wherein the nutritional preparation is in the form of a 
dietary supplement. 
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61 . Use of a composition according to any of claims 1 to 48 as a partial or total diet for 
an overweight subject suffering from an arteriosclerotic condition. 

62. A method of preventing and/or treating and/or prophylactically treating and/or alle- 
v.at.ng by therapy a cardiovascular disease in a human or animal body, said method 
comprising administration to said human or animal body of a composition according to 
any of claims 1 to 48 in an amount effective in lowering serum cholesterol levels 
and/or serum LDL-cholesterol levels and/or serum triglyceride levels and/or serum 
homocystein levels and/or increasing the serum HDL/LDL-cholesterol ratio and/or 
serum HDL-cholesterol levels and/or reducing the influx of cholesterol and/or 
triglycerides into the arterial wall and/or preventing, reducing or eliminating fatty streak 
format.cn and/or preventing, reducing or eliminating fibrous plaque formation and/or 
preventing, reducing or eliminating complicated lesion formation and/or reducing or 
eliminating the risk of a subject contracting angina pectoris and/or reducing or 
eliminating the risk of a subject contracting a myocardial infarction. 

63. A method according to claim 62 wherein the cardiovascular disease is an 
arteriosclerotic condition of the human or animal body. 

64. A method according to claim 62 wherein the cardiovascular diseases is selected 
from the group consisting of hypercholesterolemia, hypertriglyceridemia, other 
hyperhpidemias, arteriosclerosis, atherosclerosis, arteriolosclerosis, angina pectoris, 
thrombosis, myocardial infarction, and hypertension. 

65. A method according to claim 64 wherein the cardiovascular disease is 
arteriosclerosis. 
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66. A method according to claim 64 wherein the cardiovascular disease is 
atherosclerosis. 
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Figure 2 
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Figure 3 
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